Regulation of pro-inflammatory signalling networks by ubiquitin: identification of novel targets for anti-inflammatory drugs.
Modification of cellular proteins with a small protein called ubiquitin has profound effects on their activities. Ubiquitin is covalently attached to lysine residues of acceptor proteins through the concerted action of E1 ubiquitin-activating enzyme, E2 ubiquitin-carrier proteins and E3 ligases. Mammalian cells contain a large number of E3 ligases, which determine the specificity of ubiquitination reactions. Recent studies have revealed that ubiquitination can be reversed by deubiquitinating enzymes that release ubiquitin monomers from modified proteins. Signalling networks that control inflammation are tightly regulated by a multitude of ubiquitination and deubiquitination reactions. This article begins by summarising current understanding of these pathways at a molecular level, and then focuses on the importance of ubiquitination and deubiquitination during the regulation of the pro-inflammatory transcription factor NF-kappaB. Finally, the potential for ubiquitin modifications to be targeted by novel classes of anti-inflammatory drugs is discussed.